Lysosomes and pancreatic islet function. Glucose-dependent alterations of lysosomal morphology.
The relation between qualitative and quantitative glucose-dependent alterations of lysosomes in pancreatic islets and the function of the islets was studied. Isolated islets of the mouse were maintained in tissue culture for one week in either 28, 5.5 or 3.3 mmol/l glucose. Insulin biosynthesis, insulin secretion and insulin content of the cultured islets were determined. After culture, the islets were subjected to acid phosphatase cytochemistry and examined by electron microscopy and ultrastructural morphometry. Islets cultured in 28 mmol/l glucose both produced and secreted insulin rapidly. Such islets seemed, however, unable to maintain more than small amounts of granule-stored insulin. Islets cultured at the lower concentrations of glucose displayed a reduced insulin secretion, which apparently resulted in considerable amounts of intracellularly stored insulin. In all cultured islets different types of lysosomes, identified by their acid phosphatase reactivity, could be seen. Dense bodies, i.e., lysosomes characterized by a homogeneous, very fine, particulate content of high density, seemed to predominate at all concentrations of glucose. It is suggested that, in the islets, the dense bodies correspond morphologically to primary lysosomes. Other types of lysosomes with inclusions of various kinds, which were frequent at the two lower concentrations of glucose, may correspond to secondary lysosomes. Morphometry revealed differences between the size distributions of lysosomes in the three experimental groups. Thus, the average lysosomal size was inversely proportional to the concentration of glucose in the culture medium. However, the numerical density of lysosomes was greatest at the highest glucose concentration.(ABSTRACT TRUNCATED AT 250 WORDS)